Altered hippocampal myelinated fiber integrity in a lithium-pilocarpine model of temporal lobe epilepsy: a histopathological and stereological investigation.
The damage of white matter, primarily myelinated fibers, in the central nervous system (CNS) of temporal lobe epilepsy (TLE) patients has been recently reported. However, limited data exist addressing the types of changes that occur to myelinated fibers inside the hippocampus as a result of TLE. The current study was designed to examine this issue in a lithium-pilocarpine rat model. Investigated by electroencephalography (EEG), Gallyas silver staining, immunohistochemistry, western blotting, transmission electron microscopy, and stereological methods, the results showed that hippocampal myelinated fibers of the epilepsy group were degenerated with significantly less myelin basic protein (MBP) expression relative to those of control group rats. Stereological analysis revealed that the total volumes of hippocampal formation, myelinated fibers, and myelin sheaths in the hippocampus of epilepsy group rats were decreased by 20.43%, 49.16%, and 52.60%, respectively. In addition, epilepsy group rats showed significantly greater mean diameters of myelinated fibers and axons, whereas the mean thickness of myelin sheaths was less, especially for small axons with diameters from 0.1 to 0.8µm, compared to control group rats. Finally, the total length of the myelinated fibers in the hippocampus of epilepsy group rats was significantly decreased by 56.92%, compared to that of the control group, with the decreased length most prominent for myelinated fibers with diameters from 0.4 to 0.8µm. This study is the first to provide experimental evidence that the integrity of hippocampal myelinated fibers is negatively affected by inducing epileptic seizures with pilocarpine, which may contribute to the abnormal propagation of epileptic discharge.